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New York 
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8 Claims. (C. 92-56) 

This invention relates to a torque limiting clutch, and 
more particularly to a clutch which disengages to inter 
rupt drive when torque of a prescribed value is applied 
thereto. It is an object of the invention to provide an 
improved clutch of such character. 

Previously known torque limiting clutches have various 
undesirable characteristics. A fault which is frequently 
present is that the limiting torque which is intended to 
cause tripping of the clutch is variable either because 
of varying degrees of frictional resistance which must be 
overcome before tripping can be effected, or because the 
resilient member which is responsive to the applied torque 
to effect tripping is erratic, particularly where the clutch 
is caused to trip a substantial number of times. Another 
commonly present fault of existing overload clutches is 
that they are subject to wear at critical points such that, 
again, tripping occurs with the applied torque differing 
from the intended limiting torque. Still another fault 
commonly found in overload clutches is that the clutch, 
and particularly, the resilient, torque responsive element 
thereof, is subject to breakage upon the Sudden application 
of a torque which is substantially greater than the in 
tended maximum torque. 

It is another object of the invention to provide an im 
proved torque limiting clutch in which the resilient, torque 
responsive member is a torsion bar of inherently rugged 
construction, such bar being capable of withstanding many 
applications of excessive torque without being Subject to 
fatigue. 

It is still another object of the invention to provide an 
improved torque limiting clutch of such construction that 
triggering elements which are displaced with respect to 
each other upon triggering of the clutch may be of very 
rugged construction such that accurate triggering can be 
obtained following a large number of operations. 

It is a further object of the invention to provide an 
improved torque limiting clutch in which the torque which 
can be applied to the resilient, torque responsive member 
is positively limited. 

Another object of the invention is to provide an im 
proved torque limiting clutch in which frictional resistance 
to the tripping of the clutch is maintained at a low level. 
A further object of the invention is to provide an im 

proved torque limiting clutch which is readily reset after 
being tripped. 

Still another object of the invention is to provide an 
improved torque limiting clutch having various of the 
characteristics specified above while being inherently 
rugged in construction, efficient and reliable in operation 
and inexpensive to manufacture and maintain. 

In accordance with one enbodiment of the invention 
rotary, axially aligned driving and driven member are 
releasably interconnected by a torsion bar which is 
axially positioned and axially aligned with the driving 
and driven members. The torsion bar is capable of longi 
tudinal movement with respect to the driving and driven 
members and is spring urged toward a position in which 
the driving connection between the bar and one of the 
members is interrupted. One of the driving and driven 
members is arranged to restrain such disconnecting move 
ment of the bar by the spring under normal conditions. 
However, when the torque applied to the torsion bar 
reaches a prescribed limiting value, the torsion bar be 
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comes free of restraint and is advanced to its discon 
nected position by the spring. 
This invention, together with further objects and ad 

vantages thereof, will best be understood by reference 
to the following description taken in connection with the 
accompanying drawings, in which 

FIG. 1 is a cross-sectional view of a torque limiting 
clutch illustrating a preferred embodiment of the inven 
tion, the clutch being in torque transmitting condition; 

FIG. 2 is a view similar to FIG. 1 but illustrating the 
clutch in its disconnected condition; 

FIG. 3 is a cross-sectional view taken along line 3-3 
of FIG. 1; 

FIG. 4 is a cross-sectional view taken along the line 
4-4 of FIG. 1; 

FIG. 5 is a perspective view of the left-hand portion of 
the clutch, as viewed in FIG. 1, with the clutch in torque 
transmitting condition; and 

FIG. 6 is a view similar to FIG. 5 but illustrating the 
clutch in its disconnected condition. 
The torque limiting clutch is illustrated in FIGS. 1 and 

2 in conjunction with a drive shaft 11 and a driven shaft 
12. A driving member 13 is secured to the drive shaft 
a by a key 14, and carries a pair of arcuate members 15, 

best seen in FIGS. 5 and 6. 
Two dogs 6 are secured to one end of a torsion bar 

28, the torsion bar having a squared end in order that 
it be non-rotatable with respect to the dog assembly. 
Normally, that is when the clutch is actuated, the dogs 
16 are in alignment with and contact shoulder areas of 
the arcuate members 5 such that rotation of the driving 
member 3 and the arcuate members i5 causes rotation 
of the dogs 16 and the torsion bar 20. 
A driven member 25 is secured to the driven shaft 2 

by a key 22, and has a square opening 23, best Seen in 
FiG. 4, for receiving the right-hand end of the torsion 
bar 20, this end of the torsion bar also having a square 
cross section in order that it be non-rotatable with respect 
to the driven member 2. 
As may be seen in FGS. 1, 2 and 4, the driven member 

2 is provided with rollers 24 which are received in slots 
25 in the driven member 21 and mounted on pins 26. 
The rollers 24 engage appropriate edges of the squared 
right-hand end of the torsion bar 20 such that they bear 
the forces attendant with the transmission of torque from 
the torsion bar 20 to the driven member 21. The rollers 
are provided in order that longitudinal movement of the 
torsion bar with respect to the driven member 21 (de 
scribed below) may be accomplished with a minimum of 
friction even though a substantial torque is being trans 
mitted from the torsion bar to the driven member. 

It may now be seen that torque is normally transmitted 
from the drive shaft 11 to the driven shaft 12 through 
the key 4, the driving member 13, arcuate members 5, 
dogs 16, torsion bar 20, rollers 24, driven member 21 and 
key 22. It is, of course, desired that this drive connection 
be interrupted when the torque being transmitted exceeds 
a specified maximum value. In accordance with the 
present invention the drive is interrupted when the torque 
applied to the torsion bar 20 causes twisting of the torsion 
bar through an angle of a prescribed number of degrees. 
A coil spring 30 is provided for urging the torsion bar 

to the right in FIGS. 1 and 2 such that the dogs 16 break 
contact with the arcuate members i5. The driven member 
21 includes a tubular extension 21a. Arranged within the 
left-hand end of the tubular extension 2ia is a ring 31 
having a central opening such that it may freely encircle 
the torsion bar. The ring 31 is split in order that it may 
be assembled over the torsion bar, and is firmly secured 
to the tubular extension 21a. 
A similar split ring 32 freely encircles the torsion bar 

at the right of the spring 30 and is freely slidable within 
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the tubular extension 2a. This ring has a hub 33 which 
bears against the right-hand squared end of the torsion 
bar. It may now be seen that the coil spring 30, which is 
in compression between the two rings 31 and 32, urges the 
torsion bar 20 to the right with respect to the driven mem 
ber 2. 

Restraining members 35 are secured to the left-hand 
end of the tubular extension 21. As is best seen in FIG. 
5, the restraining members 35, under normal conditions, 
extend a short distance circumferentially beyond the dog 
engaging faces of the arcuate members 15. Under nor 
mal conditions, therefore, the restraining members 35 re 
strain the dogs 6, and hence the torsion bar 20, from 
advancing to the right in FIGS. 1 and 2 under the influence 
of the spring 30. 
When the clutch is called upon to transmit a torque in 

excess of a prescribed maximum torque, the resulting twist 
ing of the torsion bar 20 displaces the dogs 6 circumfer 
entially with respect to the restraining members 35 such 
that they are free to move to the right in FIGS. 1 and 2 
under the influence of the spring 30. This moves the dogs 
16 out of the path of the arcuate members 5 and the 
drive is interrupted. 

It should be noted in this respect that since the restrain 
ing members 35 are mounted on the driven member 2, 
they are circumferentially oriented in a fixed relationship 
with respect to the right-hand end of the torsion bar 20. 
AS opposed to this, the dogs 6 have a fixed circumferen 
tial orientation with respect to the left-hand end of the 
torsion bar. Accordingly, twisting of the torsion bar by 
the application of a torque in excess of the prescribed 
value results in circumferential displacement of the dogs 
6 with respect to the restraining members 35 such that 

the dogs and the torsion bar are free to be moved to the 
right by the spring 30. The flexibility of the torsion bar 
20 and the extent to which the restraining members 35 
extend circumferentially beyond the effective faces of the 
dogs 6 when the torsion bar is relaxed determine the 
value of the torque which will cause interruption of the 
drive. 
Upon application of the excess torque to the clutch, the 

clutch is caused to change from its actuated condition 
shown in FIGS. 1 and 5 to its released position illustrated 
in FIGS. 2 and 6. Reference to FIGS. 1 and 2 reveals 
that rightward movement of the torsion bar under the 
influence of the spring 30 is limited by engagement of the 
dogs i6 with the split ring 31. The squared right-hand 
end of the torsion bar 20 is of sufficient length that it re 
mains at all times in driving engagement with the rollers 
24. This retains the torsion bar at all times in proper 
angular Orientation with respect to the driven member 21 
Such that resetting of the clutch does not require that the 
operator first orient these parts. 

Resetting of the clutch, therefore, can then be accom 
plished merely by the application of a suitable force to 
the right-hand end of the torsion bar. One convenient 
method is illustrated in FIG. 2 wherein a simple lever 40 
is inserted through suitable slots in the driven member 2 
Such that it may be brought to bear against the right-hand 
end of the torsion bar. 

Reference to FIG. 6 reveals that the axial dimension of 
the restraining members 35 is sufficient that the dogs 16 
remain in contact with the restraining members when the 
dogs and the torsion bar move to the released position. 
The restraining members 35, therefore, serve to guide the 
dogs 16 back to their actuated positions during resetting 
of the clutch. 

In the illustrated embodiment of the invention the driv 
ing member 3 includes a tubular extension 13a which 
extends to the main portion of the driven member 21. 
This extension serves to support the left-hand or free end 
of the tubular extension 21a of the driven member 21, 
which is freely rotatable within the tubular extension 13a. 
The tubular extension 13a is in turn supported by the 

10 

5 

20 

30 

40 

45 

50 

55 

GO 

(65 

70 

75 

4. 
main portion of the driven member 21 and by a sleeve 41 
which is secured to the driven member 21. The right 
hand or free end of the tubular extension 13a is, of course, 
freely rotatable with respect to the driven member 21 and 
the sleeve 41 after the clutch has been disengaged. Co 
operating flanges 13b and 41b serve to hold the driving 
and driven members 3 and 2 from movement away from 
each other. 
As can be seen only in FIG. 3, a pair of pins 42 are 

secured to the restraining members 35. In the event that 
there is a sudden application of excessive torque to the 
clutch, the dogs 6 can be circumferentially displaced 
with respect to the restraining members 35 and the driven 
member 2 only to the extent that they strike the pins 
42. Twisting of the torsion bar 20 is thus limited even 
though the applied torque reaches an excessive value be 
fore the spring 30 can withdraw the dogs from engage 
ment with the arcuate members 15. 

In the embodiment of the invention illustrated in the 
drawings and described above, the shaft 1 is designated 
the drive shaft and the shaft 12 is designated the driven 
shaft. It will be apparent to those skilled in the art that 
this situation may be reversed without alteration of the 
torque limiting clutch. 

It will be noted that in the illustrated embodiment of 
the invention the dogs 6 serve dual functions (1) they 
transmit torque from the arcuate members 5 to the left 
hand end of the torsion bar 20, and (2) they cooperate 
with the restraining members 35 to hold the torsion bar 
20 in its actuated position. It will be apparent to those 
skilled in the art that these two functions may be served 
by different elements. More specifically, the dogs 16 
might be employed to cooperate with the arcuate mem 
bers 5 to transmit torque to the torsion bar, and other 
elements might be provided protruding radially from the 
torsion bar to cooperate with the restraining members 35. 

Attention is directed to the fact that the effective length 
of the torsion bar is the distance from the area of engage 
ment of the torsion bar 20 with the driven element 21. 
(in the illustrated embodiment of the invention) to the 
cooperating faces of the dogs 16 and the restraining mem 
bers 35. If the torsion bar were extended substantially 
to the left beyond this point, twisting of the portion of 
the torsion bar to the left of this point would have no 
effect on the tripping of the clutch. The cooperating faces 
of the dogs and the restraining members, therefore, com 
prise one effective end of the torsion bar. 

It will now be apparent to those skilled in the art that 
the illustrated embodiment of the invention incorporates 
a resilient, torque responsive member, namely the tor 
Sion bar 20, which is of inherently rugged construction 
capable of withstanding many applications of excess 
torque without being Subject to fatigue. The construc 
tion of the clutch is such that the triggering elements, 
namely the dogs 6 and the restraining members 35, 
may be of extremely simple and rugged construction such 
that accurate triggering can be obtained following a large 
number of operations. The illustrated embodiment of 
the invention also provides for limitation of the torque 
which is applicable to the torsion bar even upon sudden 
application of excessive torque. Still further, it will be 
apparent that with the use of rollers at the right-hand end 
of the torsion bar, the only significant friction to be over 
come in the tripping of the clutch is that between the 
dogs 6 and the restraining members 35 and between the 
dogs and the arcuate members 15. The engaging sur 
faces are of substantial area such that friction may be 
maintained at a relatively low and constant value. 
While various embodiments of the invention have been 

disclosed, many modifications will be apparent, and it is 
intended that the invention be interpreted as including 
all modifications which fall within the true spirit and 
scope of the invention. 
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What is claimed is: 
1. A torque-limiting clutch comprising: 
a rotatable driving member; 
a rotatable driven member axially aligned with said 

driving member; 
a torsion bar axially positioned and axially aligned 

with respect to said driving and driven members and 
drivingly engageable at one end with one of said 
members and at its other end with the other of said 
members, said torsion bar being longitudinally mov 
able with respect to said members to disengage from 
at least one of said members; 

means tending to resiliently urge said bar longitudinal 
ly out of engagement with said one member; 

said bar having an element protruding radially there 
from near one end of said bar; 

the member which is drivingly engageable with the 
other end of said bar having a restraining portion 
which is normally axially aligned and engaged with 
said element to maintain driving engagement of said 
bar with said one member, said element and said 
restraining portion being relatively angularly mov 
able out of axial alignment by twisting of said bar 
Such that said urging means may disengage said bar 
from said one member upon the application of a pre 
determined torque to said bar. 

2. A torque-limiting clutch as specified in claim 1, 
wherein said bar is disengageable from only one of said 
members. 

3. A torque-limiting clutch as specified in claim 1, 
wherein said restraining portion extends a sufficient dis 
tance in the direction of movement of said bar such that 
said element engages said restraining portion when said 
bar is in released position, and such that such restraining 
portion serves to guide said element during resetting of 
the clutch. 

4. A torque-limiting clutch comprising: 
a rotatable driving member; 
a rotatable driven member axially aligned with said 

driving member; 
a torsion bar axially positioned and axially aligned 

with respect to said driving and driven members and 
longitudinally movable with respect to said members; 

dog means on one end of said bar, and shoulder means 
on one of said members, positively drivingly en 
gaged when said bar is in an actuated position, and 
disengaged when said bar is displaced longitudinally 
to a released position; and 
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means tending to resiliently urge said bar longitudinally 
from its actuated position toward its released posi 
tion; 

the other of said members being positively drivingly 
engaged with the other end of said bar at least when 
said bar is in actuated position and having a restrain 
ing portion which is normally axially aligned and 
engaged with said dog means to maintain driving en 
gagement of said dog means with said shoulder 
means, said dog means and said restraining portion 
being relatively angularly movable out of axial align 
ment by twisting of said bar such that said urging 
means may disengage said dog means from said 
shoulder means upon the application of a predeter 
mined torque to said bar. 

5. A torque-limiting clutch as specified in claim 4, 
wherein said bar and said other member are drivingly 
engaged at all times. 

6. A torque-limiting clutch as specified in claim 4, 
wherein Said restraining portion extends a sufficient dis 
tance in the direction of movement of said bar such that 
Said dog means engage said restraining portion when 
Said bar is in released position, and such that said re 
straining portion serves to guide said element during re 
Setting of the clutch. 

7. A torque-limiting clutch as specified in claim 4, 
wherein Said other end of said bar is generally rectangu 
lar in cross section, and wherein roller means are pro 
vided on Said other member in engagement with said 
other end of Said bar, the rectangular cross section of 
Said bar being of such length that driving engagement of 
Said bar and said other member through said roller means 
is maintained at all times. 

8. A torque-limiting clutch as specified in claim 4, 
wherein the member which is drivingly engageable with 
Said other end of said bar has another portion extending 
into circumferential alignment with said dog means and 
circumferentially spaced therefrom such that twisting of 
Said torsion bar is positively limited thereby. 
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